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Background: Maintaining health and work ability among older employees is a primary target of national labour
and social policies (NLSP) in Europe. Depression makes a significant contribution to early retirement, and chronic
work-related stress is associated with elevated risks of depression. We test this latter association among older
employees and explore to what extent indicators of distinct NLSP modify the association between work stress
and depressive symptoms. We choose six indicators, classified in three categories: (1) investment in active
labour market policies, (2) employment protection, (3) level of distributive justice.
Methods: We use data from three longitudinal ageing studies (SHARE, HRS, ELSA) including 5650 men and
women in 13 countries. Information on work stress (effort-reward imbalance, low work control) and depressive
symptoms (CES-D, EURO-D) was obtained. Six NLSP indicators were selected from OECD databases. Associations
of work stress (2004) with depressive symptoms (2006) and their modification by policy indicators were analysed using
logistic multilevel models.
Results: Risk of depressive symptoms at follow-up is higher among those experiencing effort-reward imbalance
(OR: 1.55 95% CI 1.27-1.89) and low control (OR: 1.46 95% CI 1.19-1.79) at work. Interaction terms indicate a modifying
effect of a majority of protective NLSP indicators on the strength of associations of effort - reward imbalance with
depressive symptoms.
Conclusions: Work stress is associated with elevated risk of prospective depressive symptoms among older
employees from 13 European countries. Protective labour and social policies modify the strength of these
associations. If further supported findings may have important policy implications.
Keywords: Depressive symptoms, Labour and social policies, Work stress, Demand-control, Effort-reward
imbalance, Cross-national studyBackground
Maintaining work ability among older employees is an
important goal of national policies in rapidly ageing so-
cieties in Europe and beyond. Physical and mental health
are key determinants of work ability [1,2]. In recent years,
a growing impact of mental disorders, particularly depres-
sion, on work ability in terms of sick leave and disability
was documented in several countries [3,4]. In addition to
established risk factors of depression [5], exposure to a* Correspondence: Thorsten.Lunau@uni-duesseldorf.de
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reproduction in any medium, provided the orchronically stressful work environment increases the prob-
ability of developing depressive disorders, especially so if
stressful work is measured by the demand-control or
the effort-reward imbalance model [6,7]. The former con-
cept posits that jobs defined by high demands in combin-
ation with low decision latitude or task control are stressful
[8], whereas the latter model is based on the notion of
failed contractual reciprocity between efforts spent and
rewards received at work, where rewards include money,
promotion prospects, job security, and esteem [9]. Taken
together, both work stress models cover different, but
equally relevant aspects of the workplace, where lack
of control and reward frustration matter most. It is oftd. This is an open access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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tinct national labour and social policies have an influ-
ence on work related health problems. Conceptually, these
policies may be of importance in at least two ways: First,
they may exert an influence on the prevalence of a
stressful work environment. Second, they can modify
the effect of stressful work on health and well-being
[10]. The first assumption has been supported previously
and existing evidence (based on comparative European
data) indicates that national active labour market policies
(ALMP) are related to better working conditions, in par-
ticular those policies that promote further education and
workplace training among older people [11,12]. However,
the evidence for the second assumption is still limited
[13-15]. This limitation is partly due to a lack of cross-
national studies, but also to the problem of how to define
and measure relevant aspects of labour and social policies.
While ALMP may promote psychosocial working condi-
tions in general, one may assume that their impact on
the health-adverse consequences may be different. For
instance, aspects of employment protection may be more
important in this case.
In this contribution we set out to overcome these lim-
itations by studying the following research questions:
(1) Do we observe significant associations of indicators
of a stressful work environment with depressive symptoms
across a variety of countries (12 European countries and
the United States)? (2) Can we observe protective effects
of distinct favourable national labour and social policies
on the strength of this association (modification of effect
of stressful work on depressive symptoms)?
With the first research question we address the paucity
of available cross-national studies, in particular longitu-
dinal investigations as the one reported here. With the
second research question we propose to focus on core
aspects of national labour and social policies which may
represent protective resources in our context (see below).
Rather than relying on established typologies of national
welfare regimes [16,17] we maintain that the following
more specific policy measures are better suited to reflect
protective policy effects: (1) the amount of the state’s
investments in active labour market policies (ALMP),
(2) the degree of employment protection provided by
the state, and (3) the degree of distributive justice as
reflected, e.g. in the amount of income inequality.
The first measure may protect workers against the
threat of being excluded from a core social role in adult
life [18], whereas the second measure protects those who
are at risk of being excluded due to job loss [19]. With
the third measure a relevant collective sense of fairness
is identified which may mitigate stressful experience of
inequity at work [20]. All three aspects of national labour
and social policies exert their effect on wellbeing of em-
ployees by reducing the amount of threat experienced incase of job instability, forced retirement, major income
shocks, degradation, or loss of job autonomy. In terms
of theories of stressful experience, these threats to occu-
pational status affect workers mental and physical health
as they undermine essential feelings of continued control
and reward at work [21]. As the notions of control and
reward are embedded in the two work stress models
mentioned, our conceptual approach enables us to link
distinct macro-structural contexts with individual-level
experience of work and health (for measurement see
Methods).
Impact of stressful work on depressive symptoms as well
as potential protective resources provided by national
labour and social policies are of particular relevance in
view of an ageing workforce, as mentioned above. There-
fore in this contribution we analyse our two research
questions by referring to three longitudinal surveys of
older employees (50 to 64 years) with similar study design
and well comparable measurements of core variables.Methods
Data
Data were obtained from three longitudinal ageing studies,
‘the Survey of Health, Ageing and Retirement in Europe’
with information on 11 European countries (SHARE,
Release 2.3.0), the English Longitudinal Study of Ageing
(ELSA, Release 2) and the US Health and Retirement
Study (HRS, 2004 Final V1.0, HRS 2006 Final V2.0, RAND
Version J). Details on each survey are provided elsewhere
[22-25]. To allow cross-national comparisons all studies
were developed in close coordination. Countries range
from Scandinavia (Denmark and Sweden), England,
Central Europe (Austria, France, Germany, Switzerland,
Belgium, and the Netherlands), Southern Europe (Spain,
Italy and Greece) to the United States. The studies are
based on representative samples of individuals aged 50
and older with ongoing waves of data collection in
two-year intervals covering a variety of sociological, eco-
nomic and health-related topics. Participants were inter-
viewed using Computer Assisted Personal Interviews (CAPI)
and self-completion questionnaires. We used data from two
waves, collected in 2004 and 2006. In the SHARE study
the average household response rate in 2004 was 61.6%,
ranging from 39% (Switzerland) to 81% (France). The indi-
vidual response rate range from 74% in Spain to 93% in
France. In ELSA and HRS the response rates in 2004 are
82% and 87.8%. The sample is restricted to men and
women aged 50–64 years reporting to do any paid work
in 2004. Moreover, to study new incidences of clinically
relevant depressive symptoms between both waves, all
participants with increased depressive symptoms in
2004 were excluded. This restriction results in a total
sample of 5650 participants with full available data.
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Work stress: In all three studies work stress was assessed
by short versions of validated scales. Given the constraints
of a multi-disciplinary approach in the three studies the
inclusion of full original questionnaires was not possible.
Thus, items measuring the theoretical core dimension of
the two work stress models were selected on the basis
of factor loadings on respective original scales. With
regard to the demand-control model, the measurement
was restricted to the control dimension as core dimen-
sion of the demand-control model. Low control at work
was measured by the sum score of two Likert-scale items,
with higher scores indicating lower control at work [8].
For each country, participants scoring in the upper ter-
tile of the score were considered to experience stressful
work in terms of low control [26]. To measure effort-
reward imbalance, 2 items measuring ‘effort’, and 5
items assessing ‘reward’ at work were included. This
selection was based either on the original questionnaire
[9] or on its abbreviated, psychometrically validated ver-
sion [27]. For the selected items, all item-total correlations
were far beyond the established threshold of 0.30 [28] ran-
ging from 0.93 to 0.81 (uncorrected) and from 0.67 to
0.42 (corrected). ‘Effort-reward imbalance’ was defined by
a ratio of the sum score of the two scales, adjusted for
unequal number of items, where country specific tertiles
were calculated [9]. Values in the upper tertile were
defined as exposure to psychosocial stress at work in
terms of this latter model [26]. A summary of all items is
presented in an additional table (Additional file 1).
Depressive symptoms: To measure depressive symptoms,
binary indicators of a clinically relevant mental state were
defined on the basis of two internationally established
instruments, a short form of the Centre for Epidemio-
logic Studies Depression (CES-D) scale (8 items) [29],
and the EURO-D depression scale [30] (12 items). The
former scale was applied in the ELSA and HRS studies,
and the latter scale in the SHARE study. A high degree
of comparability of results of the two scales was demon-
strated [30,31]. Cut points (≥ 4) of the scales indicating
clinically relevant depressive symptoms were validated
by clinical interviews [32,33].
Additional measures: In addition to sex and age (3 cat-
egories), education, income, employment status, work time,
functional limitation (at least one limitation in activities
of daily living) and several self-reported chronic condi-
tions (stroke, high blood pressure, diabetes, heart disease)
were considered as confounders. Annual household in-
come was categorized into country-specific tertiles. For
SHARE and ELSA education was measured according
to ISCED-97. In the HRS study corresponding levels
were obtained based on years of education due to the fact
that ISCED-97 is not available in the HRS study [34].
Finally, type of employment (self-employed vs employed)and work time (full-time (>35 hours per week) versus
part-time) were measured.
Macro-structural indicators: Six macro indicators were
selected from OECD online databases [35,36]. The first
three indicators represent the dimension of the state’s
active labour market policy, indicators four and five
capture the degree of employment protection by the
state, and indicator six measures the level of distributive
justice in terms of income distribution. The six indica-
tors are as follows: (1) the overall level of ALMP expen-
ditures (percentage of gross domestic product (GDP));
(2) the amount of investments in rehabilitation services
(percentage of GDP); (3) the extent to which older work-
ing people (55+) participate in continued learning (partici-
pation rate); (4) the extent of income maintenance and
support for unemployed persons (percentage of GDP);
(5) the degree of union density (percentage of workers
belonging to any trade union); (6) the degree of income
inequality measured by the Gini coefficient.
Statistical analyses
After a basic sample description and bivariate analyses,
logistic regression models are calculated to estimate odds
ratios of developing depressive symptoms between 2004
and 2006. Given the multilevel structure of the data, we
apply multilevel methods with individuals (level 1) nested
within countries (level 2) [37]. In doing so the depend-
ence of residuals within a country is considered since
the constant is allowed to vary across countries. The con-
stant consists of a fixed part and a random error term
for each single country. As a consequence, the standard
deviation of this error term (sigma u in Tables) informs
about between-country variations of the constant. Thus,
its proportion of the total variance can be estimated
(rho). Following our first research question, we first
estimate odds ratios of depressive symptoms for each of
the two work stress models separately. In doing so, the
distinct effect for each measure can be estimated and
compared [38] (though correlation between the two
measures was rather low (Phi = 0.24)). Odds ratios are
adjusted for all covariates mentioned above. In the
results, we present estimated odds ratios and confidence
intervals. In addition, variability parameters between
countries are shown for the random component (sigma
u, rho), and the log likelihood, the AIC (Akaike Infor-
mation Criterion), and the BIC (Bayesian Information
Criterion) statistics are indicated.
To test the second hypothesis, modification of the
effect of work stress on depressive symptoms by the
macro indicators, we first explore associations between
work stress and depressive symptoms according to the
macro indicators within stratified analyses. More spe-
cifically, each macro indicator was dichotomized, based
on the respective country rank order, and was labelled
Lunau et al. BMC Public Health 2013, 13:1086 Page 4 of 10
http://www.biomedcentral.com/1471-2458/13/1086‘protective’ or ‘non-protective’ accordingly (e.g. protect-
ive ALMP versus non-protective ALMP). On this basis,
Figure 1 presents odds ratios estimated for both macro-
groups separately, and thus, allows to compare visually
the strengths of associations between protective and
non-protective policies (for each of the six macro indi-
cators and for both work stress models). To allow for
precise comparisons of odds ratios between protective
and non-protective groups, we retain the symmetry of
odd ratios and present them on a logarithmic scale [39].
Finally, as a formal test of effect-modification, we test
the significance of interactions between work stress and
the dichotomised macro indicators (e.g. effort-reward
imbalance * non-protective ALMP) in non-stratified ana-
lyses. In the results, we present main effects of work stress
and the interactions as odds ratios with confidence levels
(95%). In doing so, the interactions indicate whether (and
to what extent) effect sizes differ between the two contexts
[40]. All calculations were done using STATA 11.
HRS was approved by the institutional review board from
the University of Michigan Health Services. SHARE was
approved by the institutional review board at University of
Mannheim, Germany. Ethical approval for ELSA was
obtained from the Multi-Centre Research Ethics Com-
mittees in the United Kingdom.
Results
An overview of the longitudinal sample is presented in
Table 1 together with the percentage of people developingFigure 1 Associations of work stress and elevated depressive symptoms a
Results of multilevel models (odds ratios and 95% confidence intervals). Te
symptoms by six labour/social policy indicators is presented in Table 4.increased depressive symptoms between 2004 and 2006.
The total sample consist of slightly more men (3176) com-
pared to women (2474) and the large majority (81%) was
younger than 60 at baseline assessment. Variations of
depressive symptoms are found for sex (higher among
women), age (higher among younger people), socioeco-
nomic position (higher among those in lower positions),
work time (higher among those working part time),
self-reported chronic conditions (higher among per-
sons with stroke and diabetes) and functional limita-
tions (higher among persons with at least one limitation
in activities of daily living). Moreover, we observe a higher
percentage of depressive symptoms among employees
experiencing work-related stress compared to the remaining
group.
These findings were confirmed in multivariate analyses,
as presented in Table 2. The risk of experiencing newly
manifested depressive symptoms at follow-up is signifi-
cantly higher among women, in the younger age group,
among persons with limitations of daily living, among
persons who had a stroke and in the low income group.
Importantly, in case of both models of work stress we
see strong associations between work stress and inci-
dent depressive symptoms (Hypotheses 1).
In addition, Table 2 displays significant, but small
between-country variations of depressive symptoms, with
an intra-class correlation (‘rho’) of 0.06. This indicated
that only 6% of the total variations in depressive symp-
toms are related to differences between countries, andt follow up stratified by policy context (protective vs. non-protective).
st of modification of the effect of work stress on depressive
Table 1 Description of measures and sample (N = 5650)




Sex Male 56.2 3176 6.2
Female 43.8 2474 11.4 .000
Age group
(2004)
50-54 years 40.1 2263 9.6
55-59 years 40.8 2304 8.4
60-64 years 19.2 1083 6.2 .004
Effort-reward
Imbalance
Yes 30.0 1696 11.1
No 70.0 3954 7.3 .000
Low work
control
Yes 29.8 1683 11.0
No 70.2 3967 7.4 .000
Income Low 31.0 1744 11.0
Medium 34.1 1926 9.9
High 35.0 1980 7.1 .000
Education Low 26.8 1512 9.5
Medium 38.0 2144 8.9
High 35.3 1994 7.1 .023
Employment
status
Self-employed 17.2 970 7.2
Employed 82.8 4680 8.7 .126
Work time Part-time 26.9 1517 9.6
Full-time 73.2 4113 8.1 .072
Heart disease Yes 6.5 367 9.3
No 93.5 5283 8.4 .567
High blood
pressure
Yes 25.0 1414 8.8
No 75.0 4236 8.4 .629
Stroke Yes 0.9 51 19.6
No 99.1 5599 8.4 .004
Diabetes Yes 5.0 281 11.0




Yes 3.0 170 14.7
No 67.0 5480 8.3 .003
Country Sweden 11.7 660 9.6
Denmark 6.4 360 9.7
Germany 6.2 349 11.8
Netherlands 7.2 407 6.4
Belgium 8.3 468 11.3
France 5.7 321 13.7
Switzerland 3.5 195 7.2
Austria 3.0 168 8.3
Table 1 Description of measures and sample (N = 5650)
(Continued)
Italy 3.6 204 15.7
Spain 3.1 174 13.2
Greece 7.0 397 1.8
England 24.1 1360 5.8
USA 10.4 587 8.0 .000
Total 5650 8.5
Note. P-values are based on chi-square tests.
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differences between individuals.
To answer our second research question (effect-
modification) Table 3 first displays the distribution of
the macro indicators under study. Concerning investments
into ALMP, rehabilitative services and income mainten-
ance, we observe some convergence between the three
indicators within single countries or among groups of
countries with similar social and labour policies (e.g.
high ALMP expenditures in Scandinavian countries, low
expenditures in England and the USA). A similar pat-
tern is observed with regard to union density, with
the exception of England. While these findings partly
correspond to existing welfare state regimes (e.g. ‘social-
democratic’ versus ‘liberal’), [16] less consistent associations
are observed regarding ‘lifelong learning’ and ‘income in-
equality’. (e. g. relatively high income inequality in Germany
or France, i.e. in countries not traditionally considered
‘liberal’ welfare states).
In Figure 1 we can explore visually the different effect
sizes of work stress on depressive symptoms by the six
macro indicators – each dichotomized and labelled
‘protective’ or ‘non-protective’ as described in the method
section. In case of low work control odds ratios are gen-
erally similar in the two groups. In contrast, we see that
the effect sizes between effort-reward imbalance and
depressive symptoms are generally stronger in a ‘non-
protective’ policy context. Finally, to formally test whether
effect size are significantly different between protective
and non-protective contexts, we additionally calculated
main effects of work stress on depressive symptoms
together with interaction terms. Results are given in
Table 4 showing estimated odds ratios for the main
effects of work stress and interactions. The interaction
term indicates whether (and to what extent) the asso-
ciation is significantly higher in the group of partici-
pants working in a ‘non-protective’ policy context. For
instance, in case of effort-reward imbalance the inter-
action ‘Poor working conditions * Low ALMP’ means
that the odds ratio in the ‘non-protective’ policy context
(OR 2.13) is 1.77 higher compared to the ‘protective’
policy context (OR 1.20) [40]. In case of the effort-
reward imbalance model four out of six interaction
Table 2 Associations of work stress with risk of elevated depressive symptoms at follow up: results of multilevel
estimates (odds ratios and 95% confidence intervals)
Incident depressive symptoms (assessed in 2006) (N = 5650)
Effort-reward imbalance Low work control
Fixed parameters
Effort-reward Imbalance Yes 1.55 (1.27-1.89)
No(Ref.)
Low work control Yes 1.46 (1.19-1.79)
No(Ref.)
Sex Female 2.01 (1.63-2.48) 2.00 (1.63-2.47)
Male (Ref.)
Age group (2004) 50-54 years 1.49 (1.11-2.00) 1.50 (1.11-2.01)
55-59 years 1.30 (0.96-1.75) 1.31 (0.97-1.76)
60-64 years (Ref.)
Income Low 1.50 (1.15-1.95) 1.48 (1.14-1.93)
Medium 1.35 (1.08-1.69) 1.35 (1.08-1.69)
High (Ref.)
Education Low 1.13 (0.87-1.47) 1.09 (0.84-1.43)
Medium 1.11 (0.87-1.40) 1.09 (0.86-1.38)
High (Ref.)
Employment status Employed 1.04 (0.79-1.37) 1.00 (0.76-1.31)
Self-employed (Ref.)
Work time Full-time 0.99 (0.79-1.25) 1.05 (0.84-1.32)
Part-time (Ref.)
Heart disease Yes 1.29 (0.88-1.90) 1.31 (0.89-1.92)
No (Ref.)
High blood pressure Yes 1.05 (0.84-1.32) 1.04 (0.83-1.30)
No (Ref.)
Stroke Yes 2.73 (1.32-5.67) 2.76 (1.33-5.72)
No (Ref.)
Diabetes Yes 1.41 (0.94-2.11) 1.41 (0.94-2.11)
No (Ref.)
≥1 Limitation in activities of daily living Yes 1.88 (1.19-2.96) 1.94 (1.23-3.05)
No (Ref.)
Random parameters
Sigma u 0.46 (0.28-0.76) 0.46 (0.28-0.76)
Rho 0.06 0.06
Log likelihood −1558.22 −1560.86
BIC 3263.31 3268.58
AIC 3150.44 3155.71
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are non-significant in these latter cases. This indicates
that health-adverse effects of work stress are restricted
to ‘non-protective’ contexts and supports the notion of
a modifying effect of distinct ‘protective’ policies on thestrength of associations of work stress with depressive
symptoms. The hypotheses were not supported for ‘union
density’ and ‘lifelong learning’. In case of low control at
work no significant interactions are observed, though,
main effects are significant in five of six cases. In other
Table 3 Labour/Social policy indicators by country (rank order)
Country ALMPa Rehabilitative servicesb Lifelong learningc Unemployment benefitd Union densitye GINIf
Sweden 0.98 (2) 0.22 (4) 61 (1) 1.29 (7) 78.1 (1) 0.24 (2)
Denmark 1.37 (1) 0.30 (2) 29 (5) 1.94 (3) 71.7 (2) 0.23 (1)
Germany 0.84 (5) 0.15 (5) 28 (6) 2.27 (1) 22.2 (8) 0.30 (5)
Netherlands 0.89 (3) 0.56 (1) 29 (5) 2.09 (2) 21.3 (9) 0.27 (3)
Belgium 0.87 (4) 0.12 (6) 29 (5) 1.56 (5) 53.1 (3) 0.27 (3)
France 0.72 (6) 0.06 (8) 16 (9) 1.63 (4) 7.8 (13) 0.28 (4)
Switzerland 0.64 (7) 0.25 (3) 45 (2) 1.03 (9) 19.6 (10) 0.27 (3)
Austria 0.44 (10) 0.04 (9) 25 (7) 1.12 (8) 34.4 (4) 0.27 (3)
Italy 0.54 (9) 0.00 (12) 12 (10) 0.64 (10) 34.1 (5) 0.35 (8)
Spain 0.63 (8) 0.07 (7) 17 (8) 1.46 (6) 15.5 (11) 0.31 (6)
Greece 0.14 (11) 0.00 (12) 5 (11) 0.40 (11) 24.5 (7) 0.31 (6)
England 0.06 (13) 0.01 (11) 37 (4) 0.19 (13) 29.4 (6) 0.34 (7)
USA 0.11 (12) 0.03 (10) 40 (3) 0.27 (12) 12.0 (12) 0.37 (9)
aALMP: expenditure in % of GDP invested into active labour market programmes in 2004.
bRehabilitative services: expenditure in % of GDP invested into rehabilitative services in 2004.
cLifelong Learning: participation rates in workplace training or education for persons aged 55 to 64 in 2007.
dUnemployment benefit: expenditure in % of GDP invested into income maintenance and support in 2004.
eUnion density: percentage of salary earners that are trade union members in 2004.
fGINI: measure of inequality of income (mid 2000′s).
Source: OECD [35,36].
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are observed in all cases, with no differences between
protective and non-protective contexts.
Discussion
This study provides new evidence on two research ques-
tions. First, in a cross-national study including 5650
working men and women aged 50 to 64 years from 13
countries, we find significantly increased odds ratios
of depressive symptoms at two-year follow-up amongTable 4 Modification of the effect of work stress on depressiv
Poor working conditions (main effect)
Poor working conditions * Low ALMP
Poor working conditions (main effect)
Poor working conditions * Low ALMP rehabilitation
Poor working conditions (main effect)
Poor working conditions * Low Lifelong learning
Poor working conditions (main effect)
Poor working conditions * Low unemployment benefit
Poor working conditions (main effect)
Poor working conditions * Low union density
Poor working conditions (main effect)
Poor working conditions * High income inequality
Note. Multilevel logistic regression analysis with interaction terms (Poor working co
95% confidence intervals N = 5650).
Odds ratios are adjusted for age, sex, education, income, employment status, work
daily living.participants experiencing work-related stress in terms
of effort-reward imbalance and low job control. Effects
based on multilevel analysis are adjusted for relevant
confounders.
Second, in case of the effort-reward imbalance model,
four out of six indicators of a ‘non-protective’ labour or
social policy at national level modify the effect of work
stress on depressive symptoms, with significantly stronger
odds ratios compared to those observed in ‘protective’
policy contexts. Importantly, to our knowledge, this is thee symptoms by six labour/Social policy indicators
Effort-reward imbalance Low work control
1.20 (0.92-1.57) 1.37 (1.05-1.81)
1.77 (1.19-2.64) 1.14 (0.76-1.71)
1.03 (0.77-1.39) 1.32 (0.97-1.77)
2.13 (1.43-3.18) 1.22 (0.81-1.82)
1.39 (1.11-1.75) 1.50 (1.19-1.89)
1.55 (0.98-2.45) 0.89 (0.56-1.43)
1.21 (0.93-1.57) 1.36 (1.03-1.78)
1.80 (1.20-2.68) 1.18 (0.79-1.78)
1.34 (1.03-1.74) 1.48 (1.13-1.93)
1.40 (0.94-2.09) 0.97 (0.64-1.45)
1.26 (0.97-1.63) 1.35 (1.03-1.76)
1.67 (1.12-2.49) 1.21 (0.81-1.82)
nditions * labour/social policy indicators) and main effects (odds ratios and
time, heart disease, diabetes, stroke, blood pressure and activities of
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policies can buffer the effect of work stress on depressive
symptoms. The health threatening stress response of effort-
reward imbalance might be less pronounced if effort-
reward imbalance is experienced in a ‘protective’ policy
context. The reward dimension of the effort-reward im-
balance concept consist of the subdimensions ‘esteem’,
‘salary’, ‘job promotion and job security’. One may
assume for example that the threatening effect of job
insecurity is less severe if protective policies (e.g. un-
employment benefit) exist. In case of low control main
effects on depressive symptoms were significant, with
no differences by contexts (no significant interactions).
One interpretation is that the effect of low control is
rather independent of the contexts, and that – while
important for the general level of low control (e.g.
[11,12]) – national policies matter less once a person is
exposed to adverse working conditions.
It may be premature to interpret these findings in the
frame of a protective role of distinct welfare state pol-
icies on the working populations health and well being.
Yet, it is important to note that the effort-reward imbal-
ance model puts its focus on threats to the work role in
terms of low wage or salary, low esteem or appreciation,
poor promotion prospects and low job security in re-
sponse to high efforts spent at work. These threats are
particularly harmful if experienced under challenging
macro-economic conditions of elevated levels of un-
employment, forced job mobility and wage cuts [41,42].
This study has several limitations. First, in an effort
to compare data obtained from 3 surveys of older em-
ployees covering 13 countries, the available measures of
our core variables represent short versions of original
scales and, in case of depressive symptoms, are restricted
to standardized self-assessed questionnaires. Despite satis-
fying psychometric properties of these scales, improved
measurements [3] are recommended for future studies.
For example the studies used in our analyses only include
the control scale of the demand control model. Second,
the availability of macro-structural labour and social pol-
icy indicators at national level was restricted to easily
accessible online data bases provided by OECD. These
indicators are still relatively crude, and quality of data
may vary to some extent across countries. In addition,
the number of countries included in this study is still
relatively small although they represent a fair spectrum
of economically advanced nations. Third, we lost a frac-
tion of our sample due to non-response and missing data
(effort-reward imbalance 8.0%; low control 4.8%; de-
pressive symptoms 1.8%). However, additional analyses
revealed only minor evidence of systematic bias. It should
also be mentioned that the sample size in some coun-
tries was rather small, thus limiting the robustness of
some analyses.One general problem of longitudinal surveys is sample
attrition. In the SHARE study the attrition rate between
wave 1 and wave 2 is 27.9% [43]. ELSA and HRS have
lower attrition rates. This could have affected our results.
However, the attrition rate was only slightly higher for
employees with low control and there was no higher
attrition rate for people with effort-reward imbalance.
These limitations are balanced by several strengths.
First, we were able to use comparable standardized mea-
sures of main variables of interest taken from three
pioneering epidemiological studies on economic, social
and health-related characteristics of ageing popula-
tions in Northern, Western and Southern Europe and
the United States of America, SHARE, ELSA, and HRS.
The respective sample was large enough to conduct multi-
variate statistical analyses with appropriate confounder
control. Second, consistent associations of two theoretic-
ally grounded measures of work-related psychosocial
stress with newly occurring depressive symptoms were
observed. Third, we applied an innovative approach to-
wards estimating a modifying role of national welfare
policies by selecting three types of macro-structural indi-
cators reflecting (1) active labour market policies, (2) em-
ployment protection by the state, and (3) distributive
justice in terms of income inequality. These indicators
are thought to represent protective resources against
the threats of psychosocial stress at work, thus mitigat-
ing adverse effects on workers’ mental health [11].
In view of the challenging occupational public health
problem of depression in rapidly ageing societies the find-
ings of this study, if supported by further evidence, may
have important policy implications. Improved efforts of
national labour and social policies to provide protective
resources against the threats of stressful work to their
workforce can contribute to a reduction of harmful effects
on their mental health, especially so in times of unre-
strained neoliberal policies and related financial crises.
Conclusion
In conclusion, this study demonstrates that stressful work
is associated with an elevated risk of depressive symptoms
in a large sample of older employees in 13 economically
advanced countries. Moreover, indicators of national
labour and social policies were shown to modify the
effects of work stress in terms of effort-reward imbal-
ance on depressive symptoms. Findings lend support to
policy efforts towards increasing investments into good
quality of work and employment.Additional file
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